From the aerial parts of Salvia trichoclada Bentham and S. verticillata L. one new and two known phenolic acids, 3-(3',4'-dihydroxyphenyl)-2-hydroxymethyl propionic acid (1), 3-(3',4'-dihydroxyphenyl) lactic acid (2), and rosmarinic acid (3); two flavonoids, apigenin 4'-methyl ether 7-O-glucuronide (4), and luteolin 7-O-β glucuronide (5); two lupan type triterpene aglycones, lupeol (6), and 30-hydroxylup-20 (29)-en-3-on (7); an oleanane-type triterpene acid, oleanolic acid (8); and an ursan-type triterpene acid, ursolic acid (9) were isolated. The structures of the compounds were elucidated by spectroscopic analysis. Different extracts of the plants were examined for their free radical scavenging activities by DPPH (2,2-Diphenyl-1-picrylhydrazyl) assay. Some of the polar extracts showed high free radical scavenging activity.
The genus Salvia L. (family Lamiaceae) is represented by over 900 species worldwide, including 93 species with more than 50% endemism in the flora of Turkey [1, 2] . Salvia is used for numerous disorders in folk medicines such as the common cold, sore throat, stomach ache, inflammation, digestive problems, menstrual disorders, menopausal syndromes, and memory loss [3, 4] . The crude plant extract and its essential oil have many biological activities including antioxidative, anti-inflammatory, anti-bacterial, antifungal, antiseptic, antiplatelet, antispasmodic, immunomodulatory, cholinesterase inhibitory and hypoglycemic activities [4] [5] [6] [7] [8] . Previous phytochemical studies on this genus led to characterization of flavonoids, phenolic acids, anthocyanins, proanthocyanidins, terpenes and related compounds [9] [10] [11] [12] [13] [14] . In this study, we report the isolation and structural characterization of a new phenolic acid, 3-(3',4'-dihydroxyphenyl)-2-hydroxymethyl propionic acid (1); along with two known flavonoids, apigenin 4'-methyl ether 7-O-glucuronide and luteolin 7-O-β glucuronide from the aerial parts of S. verticillata L., and seven known compounds; two phenolic acids, 3-(3',4'-dihydroxyphenyl) lactic acid and rosmarinic acid; two lupan-type aglycones, lupeol and 30-hydroxylup-20 (29)-en-3-on; an oleanane-type triterpene acid, oleanolic acid; and an ursan-type triterpene acid, ursolic acid from the aerial parts of S. trichoclada Bentham. In addition, free radical scavenging activities of five different extracts were measured by DPPH assay. Polar extracts showed promising activity.
Compound 1 was isolated as a grey amorphous powder. This compound produces a pink-purplish spot on TLC when 1% vanillin/sulfuric acid is applied. The UV spectrum of compound 1 showed maxima at λ max 209 and 282 nm; the IR spectrum exhibited absorptions for hydroxyl (3360 cm -1 ), aromatic or alkenyl C-H (3100 cm -1 ) and carboxylic acid (1728 cm -1 ) groups. Its molecular formula was established as C 10 C NMR spectrum showed signals attributable to six aromatic carbons at  C 115.9 (C-5'), 117.7 (C-2'), 120.5 (C-6'), 131.8 (C-1'), 143.9 (C-4') and 145.4 (C-3'), two methylenes at  C 41.2 (C-3) and 63.6 (CH 2 OH), one methine carbon at  C 73.3 (C-2), and one carbonyl carbon at  C 178 (C-1). The sequential assignments of proton and carbon atoms were made with the help 1 H-1 H-COSY and HMQC experiments. This information together with the HMBC correlations ( Figure 1 ) indicated that compound 1 is 3-(3',4'-dihydroxyphenyl)-2-hydroxymethyl propionic acid.
The known compounds 3-(3',4'-dihydroxyphenyl) lactic acid [15, 16] , rosmarinic acid [16, 17] , apigenin 4'-methyl ether 7-Oglucuronide [18] , luteolin 7-O-β glucuronide [19] , lupeol [20, 21] , 30-hydroxylup-20 (29)-en-3-on [21] , oleanolic acid [22] and ursolic acid [22] were identified by means of 1D and 2D NMR spectroscopy and EI-MS analysis with a comparison of their data with those reported in the literature.
Radical scavenging effect is very important for the prevention and treatment of many of diseases. We have screened antioxidant activities of the n-butanol, methanol, water, acetone and chloroform extracts from S. verticillata and S. trichoclada by DPPH radical at concentrations of 1, 5, 10, 25, 50 and 100 µg/mL (Table 1 , 2). The results were compared with ascorbic acid. The highest scavenging effect was seen with the 100 µg/mL n-butanol and methanol extracts, and the 50 µg/mL n-butanol extracts. Methanol extracts at 50 µg/mL and the n-butanol extracts at 25 µg/mL showed a moderate scavenging effect, whereas the rest of the extracts showed lower scavenging activity (below 55%). The chloroform extracts were completely inactive. The IC 50 values of the n-butanol extracts were the lowest among them, which means that the DPPH scavenging effect of the n-butanol extracts of both plants, which are known to contain high amounts of polar substances, were the highest. Phenolic compounds are the main components of polar Salvia extracts and have various biological activities, including antioxidative, anti-inflammatory, antiallergic, antiviral and anticarcinogenic properties [23] . Their physiological and pharmacological functions may originate from their antioxidant characteristics. The antioxidant activity is related to the structures of the phenolic compounds [24] . Flavonoids and phenolic acids are the major types of phenolic compounds. Generally, antioxidant activity depends on the number and positions of hydroxyl groups, especially o-hydroxy. In our study, three phenolic acids that have o-hydroxy groups on 3',4' positions of the aromatic ring have been isolated. The antioxidant effect of the investigated Salvia species may be attributed to the phenolic acids, 3-(3',4'-dihydroxyphenyl)-2-hydroxymethyl propionic acid, 3-(3',4'-dihydroxyphenyl) lactic acid, rosmarinic acid and flavonoids, especially luteolin 7-Oglucuronide. Different species of Salvia are used as sage tea in different countries. This is the first report on a comprehensive chemical characterization of S. trichoclada and S. verticillata, and assessment of the constituents which are responsible for their antioxidant effects.
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Experimental
General experimental procedures: UV (MeOH) spectra were recorded on a Biotech Quant Microplate Reader and Agilent 8453 spectrophotometer. IR (KBr) spectra were taken on a Mattson 1000 FT-IR spectrophotometer. 1 H and 13 C NMR spectra were recorded on a Varian Mercury plus spectrometer at 400 MHz for proton and 100 MHz for carbon using TMS as internal standard. The solvents were CDCl 3 , and CD 3 OD. EI-MS were obtained from an Agilent 5973 EI-MS mass spectrometer. The acetone extract (15 g) was fractioned over a silica gel column with toluene, toluene -CH 2 Cl 2 (1:1), CH 2 Cl 2 , EtOAc and acetone to afford frs 1 to 6. Silica gel chromatography of fr. 3 (5 g) eluted with CH 2 Cl 2 -EtOAc (95:5→90:10) yielded 12 subfractions (3a→3k). Fr. 3c (820 mg) was subjected to silica gel CC eluting with CHCl 3 -EtOAc (97:3). After TLC control of the eluents, fractions rich in compound 6 were collected and concentrated. Preparative TLC was carried out with CHCl 3 to purify compound 6 (46 mg). Purification of fr. 3h (152 mg) by silica gel CC using CHCl 3 -EtOAc (95:5) gave compound 7 (48 mg). Purification of fr. 3k (800 mg) by silica gel CC using DPPH radical scavenging activity: For free radical scavenging activity, dried plant materials (30 g) were first extracted with acetone; then the crude plants were extracted with methanol. The methanol extracts were dissolved in water and partitioned with chloroform and n-butanol; 5 extracts were obtained from each plant.
Plant material and chemicals: Salvia trichoclada
The antiradical activity of the extract was assessed on the basis of the radical-scavenging effect of the stable 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical [25] . Different concentrations (100 µg/mL, 50 µg/mL, 25 µg/mL, 10 µg/mL, 5 µg/mL, 1 µg/mL) of Salvia verticillata and S. trichoclada were examined for DPPH free radical scavenging activity. All extracts and DPPH radical (0.022%) were prepared in methanol. After incubation of the radical and extracts for 30 mins at room temperature, all samples were read spectrophotometrically at 517 nm. The control solution included all reagents except inhibitors. Ascorbic acid, a common antioxidant, was used as a reference. Inhibition of free radical DPPH in percent (I%) was calculated as given below. 
